Interaction of cholesterol with sphingomyelin in bilayer membranes: evidence that the hydroxy group of sphingomyelin does not modulate the rate of cholesterol exchange between vesicles.
Cholesterol undergoes exchange between membranes containing sphingomyelin at a much slower rate than between membranes lacking sphingomyelin. To investigate the role of the hydroxy group at the 3-position of sphingomyelin in the interaction between sphingomyelin and cholesterol, we have measured the rates of [4-14C]cholesterol exchange between unilamellar vesicles prepared with N-stearoylsphingomyelin or with synthetic analogues in which the hydroxy group is replaced with an O-alkyl group or with hydrogen. Vesicles prepared from 3-deoxy- and 3-O-methyl-N-stearoylsphingomyelin had the same rate of [14C]-cholesterol desorption. The half-times for exchange from vesicles prepared with 3-O-methyl- and 3-deoxy-N-stearoylsphingomyelins and 10 mol % of cholesterol were only slightly faster (a factor of only 1.5) than that found from vesicles prepared from N-stearoylsphingomyelin and 10 mol % cholesterol. The rate of cholesterol desorption from vesicles could be accelerated by preparing vesicles from bulky 3-O-alkyl analogues of sphingomyelin. Vesicles containing 3-O-ethyl-N-stearoylsphingomyelin and 3-O-tetrahydropyranyl egg sphingomyelin gave rate enhancements of approximately 14 and 35, compared with the rates observed in vesicles made from N-stearoyl- and egg sphingomyelin, respectively. These data indicate that insertion of sterically bulky groups at the 3-position of sphingomyelin (such as ethoxy and tetrahydropyranyloxy) in place of hydroxy interferes markedly with the molecular packing of cholesterol and sphingomyelin in bilayer membranes; however, the hydroxy group of sphingomyelin is not critical for the strong interaction of cholesterol with sphingomyelin.(ABSTRACT TRUNCATED AT 250 WORDS)